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Claims 

Having thus described my invention, what I claim as new, 
and desire to secure by Letters Patent is: 

j/. Arr — embedding method For embedding aaaita^oarfr 

watermarking information into the data repres^nrCing text 
information as a black and white binary^etdcument image, 
having the steps of : 
detecting text image area; and 

modifying the features of saidxxext image area. 

2. A detecting method for/detecting additional watermarking 
information embedded into a document image by the method 
according to claim Y, having the steps of : 

detecting text image area; and 

extracting the features from said text image area. 

3. The method/according to Claim 1 wherein the feature 
comprises either one or a combination of, the number of 
black pixels, the transitive number of black and white 
pixels, occurrence frequency of any specific local 
pattern/and average thickness of a line segment. 

4. The/method according to claim 1 wherein the image area 
for embedding or detecting said additional watermarking 
information is a rectangle circumscribed around a text 
line . 

5 /The method according to claim 1 for embedding 
additional watermarking information into the data 
^representing (text information as an image, having the 
^epfiOf: J 
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5 Titviaiha said ^mbuddud Lujg~ image area into tw o subblocks 

6 vertically and two or more subblocks horizontally;^ — - ~~ 

7 dividing said subblocks into different upp^ar^and lower 

8 groups ; and 

9 modifying the features for respect iv^xtjroups to increase or 
10 decrease them to one phase or mapy phases. 

1 6. The method according to cZaim 1 for embedding 

2 additional watermarking information into the data 

3 representing text information as an image, having the 
h steps of: / 

detecting text image area; 

6 modifying the features of said text image area; and 

7 embedding 1 or more bit of additional watermarking 

8 information into two or more lines. 

1 7. A detecting method for detecting additional 

2 watermarking information embedded into the document image 

3 by the method according to claim 6, having the step of 

4 detecting 1 or more bit of embedded additional 

5 watermarking information from two or more lines. 

1 yS.An embedding method for embedding additional watermarking 

2 / information into the data representing text information as 

3 a black and white binary document image, having the steps 

4 of:/ 

5 detecting text image area; 

6 splitting said embedded text image area into two or more 

7 subblocks ; J 

8 d/ividing said subblocks into two or more groups; and 

9 modifyjj^^the lreafeu^es for respective groi^ro increase or 
10 £#<5rease them to one phitee-----^^^ 

JA9-1999-0054 -20- 



^ 13611. rlc 

; sg : ibm\105\l3611\SPEC\l3611 . rlc 



1 

2 -9T2r"cIe tec ting method for detecting additional waLtamuik-ing. 

3 information embedded into the document image by the^jaelffiod 

4 according to claim 8, having the steps of: 

5 detecting text image area; 

6 splitting said text image area into two or more subblocks; 

7 dividing said subblocks into two >efr more groups; 

8 integrating the features detected from subblocks in 

9 respective groups; and / 

10 determining the value of/said information by comparing the 

1 1 integrated values of said groups . 

10. The method according to claim 8 wherein the feature 
comprises either one or a combination of, the number of 

3 black pixels ,/ the transitive number of black and white 

4 pixels, occurrence frequency of any specific local pattern 

5 and average thickness of a line segment. 

1 11. The inethod according to claim 8 wherein the image area 

2 for enfoedding or detecting said additional watermarking 

3 information is a rectangle circumscribed around a text 

4 line/ 

1 12a The embedding method according to claim 8 for embedding 

2 additional watermarking information into the data 

3 representing text information as an image, having the steps 

4 6f : 

5 /dividing said embedded text image area into two subblocks 

6 /vertically and two or more subblocks horizontally; 

7 / dividing said /subblocks into different upper and lower 

8 l^xoujrs^aryi^^ 
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jpd JJy i nij Mi*-' I IH^U fin r M M ponh i grnnpg tn inrrft ase or 

decrease them to one phase or many phases. ^ — - — " 

13. The embedding method according^to claim 8 for embedding 
additional watermarking ormation into the data 
representing text information as an image, having the steps 
Of: / 

detecting text ijrfage area; 

modifying the/features of said text image area; and 
embedding X or more bit of additional watermarking 
information into two or more lines. 

14. A detecting method for detecting additional watermarking 
information embedded into the document image by the method 
according to claim 13, having the step of detecting 1 or 
more bit of embedded additional watermarking information 
tpdmtwo ^oFTtro^e^line^^^ 

^/s.Rn embedding device for embedding addlt^OfrtaT 
watermarking information into the data represeja^ing text 
information as a black and white binary Raiment image, 
having the means of 
detecting text image area; anc 

modifying the features of said t^ctj image area, 

16 .A detecting device for de^^t^ng additional watermarking 
information embedded irjfco a document image, having the 
means of : 

detecting text im^efe area; and 

extracting th^features from said text image area. 
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yf.An embedding device for embedding addit: 
'watermarking information into the data representing text 
information as a black and white binary docpatent image, 
having the means of : 
detecting text image area; 

splitting said embedded text image ygfrea into two or more 
subblocks ; 

dividing said subblocks ipJ^p tw6 or more groups; and 
modifying the features for respective groups to increase or 
decrease them to one phas^/^r many phases. 

1/8 .A detecting device for^de tec ting additional watermarking 
/ information embedded into the document image, having the 
means of : 

detecting text /Image area; 
splitting said text image area into two or more subblocks; 
dividing saad subblocks into two or more groups; 
integrating the features detected from subblocks in said 
respective groups; and 

determining the value of said information by comparing the 
ftegrated values of said groups . 
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